Bovine tyrosine hydroxylase gene-promoter regions involved in basal and angiotensin II-stimulated expression in nontransformed adrenal medullary cells.
The tyrosine hydroxylase gene is expressed specifically in catecholaminergic cells, and its activity is regulated by afferent stimuli. To characterize molecular mechanisms underlying those regulations, we have constructed chimeric genes consisting of bovine tyrosine hydroxylase gene promoters (wild-type or deletion mutants) and a luciferase reporter gene. The basal expression of these genes and their regulation by angiotensin II were examined in cultured bovine adrenal medullary cells. Luciferase activity was normalized to the amount of transfected plasmid DNA. A pTHgoodLUC plasmid containing the -428/+21-bp fragment of the tyrosine hydroxylase gene promoter expressed luciferase activity at severalfold higher levels than the promoterless pOLUC plasmid. Deletion of the -194/-54-bp promoter fragment containing POU/Oct, SP1, and other putative regulatory elements increased luciferase expression fivefold. An additional deletion further upstream (-269/-194 bp), including a 12-O-tetradecanoylphorbol 13-acetate (TPA)-responsive element (TRE)-like site, reduced promoter activity. These results indicate the presence of negatively and positively acting regions in the bovine tyrosine hydroxylase gene promoter controlling basal promoter activity in adrenal medullary cells. Angiotensin II stimulated the expression of endogenous tyrosine hydroxylase gene and pTHgood-LUC approximately threefold without affecting the expression of pOLUC. A comparable threefold stimulation was observed following the deletion of the -194/-54-bp promoter region, despite the increase in basal promoter activity. Additional deletion of the -269/-194-bp promoter fragment reduced stimulation by angiotensin II to 1.5-fold. These results indicate that the angiotensin II receptor-responsive element is located in the -269/-194-bp promoter region containing the TRE-like site. Additional angiotensin II-responsive site(s) may be present outside this region. Gel mobility shift assays demonstrated constitutive and angiotensin II-induced protein binding to the tyrosine hydroxylase gene promoter. Some DNA-protein complexes were displaced with c-Fos antibodies. The results suggest that c-Fos-related antigens support basal promoter activity and mediate activation of tyrosine hydroxylase by angiotensin II receptor.